to the nature of the wiring and its installation in aircraft. Electrical insulating materials are known to deteriorate by a number of chemical and physical mechanisms which can be related to the polymer structure and the intensity of the various service stresses acting upon it. The predominate mechanism of deterioration is believed to be hydrolysis, a chemical reaction of water or aqueous fluids with the polymer chain where chain-scission reduces the average chain length resulting in loss of strength and other properties. The rate of deterioration has been shown to be dependent upon the mechanical stresses from bending and stretching [1] [2] .
Many [6] . The dielectric constant of the state-of-the-art polyimide presently used for advanced electronics applications generally ranges from 3.2-4.0 depending on measurement frequency and moisture content of the polyimide. Two systems that exhibited dielectric constants below 2.6 were 6F/3,5-DABTF and HQDEA/4-BDAF [4, 7] . Table 2 lists TGA data with 5% weight loss ranging from 480 to 583 ° C. Several systems that showed low moisture regain of approximately 1% or less included LaRCTM-CPI, LaRCTM TPI, UPILEXOR, 6F/3,5-DABTF, and HQDEA/4-BDAF as shown in Figure 3 . Crystallinity or contiguity may contribute to low moisture absorption in LaRCTM-CPI and UPILEXOR while the 6F/3,5-DABTF and HQDEA/4-BDAF systems contained fluorine atoms in the backbone which tend to impart low moisture pick-up. The tendency for polyimides to absorb moisture impacts their electrical performance and processability [8] . Many PMDA/ODA polyimides, including KAPTONO and APICALO, exhibited high moisture absorption.
The polyimides in this evaluation were subjected to basic solutions, pH 11-14, and their retention of mechanical properties, tensile strength, tensile modulus, and elongation at break were determined. The chemical structure of the diamine and dianhydride, strength of the imide links, incomplete imidization after curing, morphology, and water absorption are several factors that can affect hydrolysis [9] .
Nominal changes in thickness before and after exposure were recorded to identify those polyimides that swelled during exposure. The PMDA/4,4' -ODA and ODPA/p-PDA systems swelled as much as 56% and 40% respectively in sodium hydroxide with smaller increases in the less basic solutions. Other systems showed only a small increase.
Caustic solutions were selected because they accelerated hydrolysis, were found in cleaning solutions used in aircraft maintenance and they provided a range of pH values. Three configurations were chosen to simulate unstressed and stressed conditions for the film specimens. The normal configuration was unstressed, and was used as a baseline to evaluate any effects induced by the other conditions. The rolled configuration induced a maximum stress of approximately 4 ksi, using a nominal 500 ksi modulus, 0.200 in width and 2 mil thickness in the Figure 6 shows the tensile strength of UPILEXOR. In the rolled configuration, there is a significant drop in tensile strength during exposure with only 65% retention. Since UPILEXOR is a commercially available film, it is possible that the surface of the film differs from the interior portions. In that configuration, the stress is greater on the surface and the surface becomes more susceptible to attack and degradation. Modulus and elongation were not greatly affected by exposure. It can be seen from Figure 7 that UPILEXOS exhibited similar behavior as the UPILEXOR, having a reduction in tensile strength of 30% in the rolled configuration but being unaffected in the twisted configuration except in the sodium hydroxide solution. Modulus and elongation were not greatly affected. Figure 8 compares LaRCTM-TPI in the test conditions, showing no drastic reduction induced by solvent or stress. LaRCTM-CPI (unoriented) maintained excellent retention of tensile strength in all cases ( Figure 9 ). Modulus and elongation were not affected by the stress or hydrolysis. LaRCTM-ITPI exhibited good retention of tensile strength as shown in Figure 10 . The increase in tensile strength in the rolled and twisted configurations is attributed to better monomer purity in the synthesis of the polymer. Good retention of modulus and elongation were maintained. Figure  12 . The BPDA/3,5-DABTF performed well except in the most caustic solution under stress. The twisted specimens in the sodium hydroxide test were deformed from curling and mechanical data could not be obtained. Retention of modulus was excellent for all configurations. Elongation was affected in ammonium hydroxide and sodium hydroxide solutions. However, since the elongation is strongly dependent on film quality and edge effects, it is difficult to draw a direct correlation to the exposure conditions. Figure 13 shows excellent retention of tensile strength in the normal and rolled configurations of the 6F/3,5-DABTF system. However, the twisted configuration shows the film specimens broke at the twisted sections during the exposure in ammonium hydroxide, trisodium phosphate and sodium hydroxide. The film was brittle and therefore will be most affected by the stress induced from twisting. These stress sites would be more susceptible to attack from the more caustic solutions. Modulus and elongation retention were good. Figure 14 showed that ODPA/p-PDA exhibited good retention of tensile strength for the normal and rolled configurations but specimens broke from the twisting stress prior to exposure in the basic solutions. Modulus and elongation retention were good. Figure 15 shows the effect of bases on the ODPA/3,4'-ODA system, which exhibited excellent retention of tensile strength, modulus and elongation. 
